PROCEDURE FOR ESTIMATING SOIL LOSS RESULTING
FROM WATER EROSION IN THE KANSAS CITY URBANIZING AREA

This procedure can be used to estimate average annual water erosion (sheet and rill) in the Kansas City urbanizing
area. It is based upon the Universal Soil Loss Equation, A = RKLSCP, where:

A = the predicted average annual soil loss expressed in tons per acre per year.

R = therainfall factor. A value of 200 will be used. Thisisthe number of erosion —index unitsin an average year's
rain. The erosion index is a measure of the erosion force of specific rainfall.

K =the soil-erodibility factor. It isthe erosion rate per unit of erosion index for a specific soil. A constant K value of
.32 will be used in this procedure in the Kansas City area because most of the soils in the area have ak value of .32,
detailed soilsinformation is not presently available on some sites, and because the soils are mixed during cut and fill
operations during construction.

L =the slope length factor. Slope length is the distance from the point of origin of overland flow to (1) the point
where the slope decreases to the extent that deposition begins, or (2) the point where runoff enters a defined channel.

S =the slope-gradient factor. The slope gradient is measured and expressed as percent slope, e.g., the vertical
elevation difference in feet per 100 feet horizontal distance.

The slope gradient factor and the slope length factor are combined as one L S factor in this procedure. The LS factor
isdetermined from Table 1.

C =the plant cover factor. It isthe ratio of soil loss from an area with a specific plant or soil cover to that from bare
soil.

The C factor has been combined with RK and P, since they will be considered constant in this particular urbanizing

area, to expedite computations. Tables 2, 3a, b, ¢, d, and e give RKCP values for various types of soil cover and for
various seeding dates.

P = the erosion control practice or contouring factor. A constant value of 1.0 will be used.

Field Procedure to Determine Soil Loss— The attached worksheet outlines the computations and procedure
necessary to arrive at the soil loss estimate. Additional instructions are on the back of the worksheet.

The Universal Soil Loss Equation predicts the average sheet and rill erosion (resulting form water) on a particular

area or slope. It does not predict the amount of sediment which leaves the total field or construction site consisting
of several slope combinations, drainage ways, gullies, etc.

On small, somewhat uniform areas, the amount of sheet and rill soils erosion and quantity of sediment leaving may
be nearly the same.

On larger construction sites or fields, the amount of sheet and rill erosion and quantity of sediment leaving the site
may be different. On some sites, gully erosion, which is not predicted with the Universal Soil L oss Equation may
exist. Thiswill increase the amount of sediment. In complex topography, some of the eroded soil (sheet and rill) will
deposit naturally on flat slopes, in drainageways, etc., within the field or construction site. This decreases amount of
sediment leaving the site. The size of the area, topography, soils, characteristics of the development, and
conservation measures will influence both of these factors.

In this procedure, the average annual soil loss predicted by the Universal Soil Loss Equation may be adjusted by a
sediment yield factor, Y (Table 4) to arrive at the estimated average annual quantity of sediment leaving thefield or
constructionsite.



TABLE 1 SOIL LOSS RATIO (LS)

(REV. 3-75)
LENGTH PERCENT SLOPE (S)
OF
SLOPE
(L)
0.2 0.3 0.4 0.5 1 2 3 4 5 6 8 10 12 14 16 18 20 25 30 40 50 60

20 0.05 0.05 | 0.06 [ 0.06 | 0.08 [ 0.12 | 0.18 [ 0.21 | 0.24 [ 0.30 | 0.44 [ 0.61 | 0.81 1.00 1.20 1.60 1.80 2.60 3.50 5.50 8.00 10.00

40| 0.06 0.07 | 0.07 | 0.08 | 0.10 | 0.15 [ 0.22 | 0.28 | 0.34 | 0.43 | 0.63 | 0.87 | 1.20 1.40 1.80 2.20 2.60 3.50 5.00 8.00 11.00 15.00

60| 0.07 0.08 | 0.08 | 0.08 | 0.12 | 017 [ 025 | 0.33 [ 0.41 | 052 [ 0.77 | 1.00 | 1.40 1.80 2.20 2.60 3.00 4.50 6.00 10.00 | 14.00 18.00

80/ 0.08 0.08 | 0.09 [ 0.09 | 0.12 [ 0.19 | 0.27 [ 0.37 | 0.48 [ 0.60 | 0.89 [ 1.20 | 1.60 2.00 2.60 3.00 3.50 5.50 7.00 11.00 [ 16.00 21.00
100 0.08 0.09 | 0.09 | 0.10 | 0.23 | 0.20 [ 0.29 | 040 [ 0.54 | 0.67 | 0.99 | 1.40 | 1.80 2.20 2.80 3.50 4.00 6.00 8.00 13.00 | 18.00 23.00
110 0.08 0.09 |1 0.10 [ 0.0 ] 0.13 [ 0.21 | 0.30 [ 042 | 056 [ 0.712 | 1.00 [ 1.40 | 1.80 2.40 3.00 3.50 4.50 6.00 8.00 13.00 [ 19.00 24.00
120 0.09 0.09 1] 010 [ 0.10 ) 0.14 [ 0.21 | 0.30 [ 043 | 059 [ 0.74 | 1.00 [ 1.60 | 2.00 2.60 3.00 4.00 4.50 6.00 9.00 14.00 [ 20.00 25.00
130] 0.09 0.09 | 0.10 | 0.11 | 0.214 | 0.22 [ 0.31 | 044 [ 061 | 0.77 [ 1.20 | 1.60 | 2.00 2.60 3.00 4.00 4.50 7.00 9.00 14.00 | 20.00 26.00
140 0.09 0.10 | 0.10 [ 0.11 ) 0.14 [ 0.22 | 0.32 [ 0.46 | 0.63 [ 0.80 | 1.20 [ 1.60 | 2.20 2.80 3.50 4.00 5.00 7.00 9.00 15.00 [ 21.00 27.00
150 0.09 0.10 | 0.11 [ 0.11 ) 0.15 [ 0.23 | 0.32 [ 047 | 0.66 [ 0.82 | 1.20 [ 1.60 | 2.20 2.80 3.50 4.00 5.00 7.00 10.00 [ 15.00 | 22.00 28.00
160, 0.09 0.10 | 0.11 | 0.11 | 0.15 | 0.23 [ 0.33 | 048 [ 0.68 | 0.85 | 1.20 | 1.80 | 2.20 3.00 3.50 4.50 5.00 7.00 10.00 | 16.00 | 23.00 29.00
180 0.10 0.10 | 0.11 | 012 | 0.15 | 0.24 [ 0.34 | 051 [ 0.72 | 0.90 | 1.40 | 1.80 | 2.40 3.00 4.00 4.50 5.50 8.00 11.00 | 17.00 | 24.00 31.00
200] 0.10 0.11 | 0.11 [ 0.22 | 0.16 [ 0.25 | 0.35 [ 0.53 | 0.76 [ 0.95 | 1.40 [ 2.00 | 2.60 3.00 4.00 5.00 6.00 8.00 11.00 [ 18.00 | 25.00 33.00
300 0.11 0.12 | 0.13 | 0.14 | 0.18 | 0.28 [ 0.40 | 0.62 [ 0.93 | 1.20 | 1.80 | 2.40 | 3.00 4.00 5.00 6.00 7.00 10.00 | 14.00 | 22.00 | 31.00 [ 40.00
400 0.12 0.13 ] 024 | 015 | 020 | 0.31 [ 044 | 0.70 [ 1.00 | 1.40 | 2.00 | 2.80 | 3.50 4.50 5.50 7.00 8.00 12.00 [ 16.00 | 25.00 | 36.00 | 46.00
500 0.13 014 1 0.15 [ 0.16 | 0.21 [ 0.33 | 0.47 [ 0.76 | 1.20 [ 1.60 | 2.20 [ 3.00 | 4.00 5.00 6.00 8.00 9.00 13.00 [ 18.00 | 28.00 [ 40.00 52.00
600 0.14 0.15 | 0.16 | 0.17 | 0.22 | 0.34 [ 049 | 0.82 [ 1.40 | 1.60 | 2.40 | 3.50 | 4.50 5.50 7.00 8.00 10.00 | 14.00 | 19.00 | 31.00 | 44.00 57.00
700 0.15 0.16 | 0.17 [ 018 | 0.23 [ 0.36 | 052 [ 0.87 | 1.40 [ 1.80 | 2.60 [ 3.50 | 5.00 6.00 8.00 9.00 11.00 { 16.00 | 21.00 | 33.00 | 47.00 61.00
800 0.15 0.16 | 0.17 [ 018 | 0.24 [ 0.38 | 054 [ 092 | 1.60 [ 2.00 | 2.80 [ 4.00 | 5.00 6.00 8.00 10.00 [ 12.00 | 17.00 | 22.00 | 36.00 | 50.00 65.00
900 0.16 0.17 | 0.18 | 0.19 | 0.25 | 0.39 [ 056 | 0.96 [ 1.60 | 2.00 [ 3.00 | 4.00 | 5.50 7.00 9.00 10.00 [ 12.00 | 18.00 | 24.00 [ 38.00 | 53.00 69.00
1000) 0.16 0.18 | 0.19 | 0.20 | 0.26 | 040 [ 057 | 1.00 [ 1.60 | 2.20 | 3.00 | 4.50 | 5.50 7.00 9.00 11.00 [ 13.00 | 19.00 | 25.00 [ 40.00 | 56.00 73.00
1100 0.17 0.18 | 0.19 [ 0.20 | 0.27 [ 041 | 0.59 [ 1.00 | 1.80 [ 2.20 | 3.50 [ 450 | 6.00 8.00 9.00 11.00 [ 14.00 | 20.00 | 26.00 | 42.00 | 59.00 77.00
1200 0.17 0.18 | 0.20 | 0.21 | 0.27 | 042 [ 0.61 | 1.00 [ 1.80 | 2.40 | 3.50 | 4.50 | 6.00 8.00 10.00 | 12.00 | 14.00 | 20.00 | 28.00 | 44.00 | 62.00 80.00
1300] 0.18 0.19 | 0.20 | 0.21 | 0.28 | 043 [ 0.62 | 1.20 [ 2.00 | 2.40 | 3.50 | 5.00 | 7.00 8.00 10.00 | 12.00 | 15.00 | 21.00 | 29.00 | 46.00 | 64.00 83.00
1400 0.18 019 | 021 [ 0.22 | 0.29 [ 044 | 0.63 [ 1.20 | 2.00 [ 2.60 | 3.50 [ 5.00 | 7.00 9.00 11.00 { 13.00 | 15.00 [ 22.00 | 30.00 | 47.00 | 67.00 87.00
1500 0.19 0.20 | 0.21 | 0.22 | 0.29 | 045 [ 0.65 | 1.20 [ 2.00 | 2.60 [ 4.00 | 5.50 | 7.00 9.00 11.00 | 13.00 | 16.00 [ 23.00 | 31.00 | 49.00 | 69.00 90.00
1600 0.19 0.20 | 0.21 [ 0.23 ] 0.30 [ 0.46 | 0.66 [ 1.20 | 2.20 [ 2.60 | 4.00 [ 550 | 7.00 9.00 11.00 { 14.00 | 16.00 [ 24.00 | 32.00 | 51.00 | 71.00 93.00
1700 0.19 0.21 | 0.22 [ 0.23 ] 0.30 [ 047 | 0.67 [ 2.20 | 2.20 [ 2.80 | 4.00 [ 5,50 | 7.00 9.00 12.00 { 14.00 | 17.00 [ 24.00 | 33.00 | 52.00 | 73.00 95.00
2000] 0.20 0.22 |1 023 ] 0241 032 ] 049 [ 071 ]140 | 240 ] 3.00 [ 450 ) 6.00 | 800 | 10.00 | 13.00 | 15.00 | 18.00 | 26.00 | 36.00 | 57.00 | 80.00 [ 104.00

CONTOUR LIMITS — 2 percent 400 feet, 8 percent 200 feet, 10 percent 100 feet, 14-24 percent 60 feet.
When the length of slope exceeds 400 feet and (or) percent of slope exceeds 24 percent, soil 10ss estimates are specul ative as these values are beyond the range of research data.

The effectiveness of contouring beyond these limitsis speculative.




Table 2 — Monthly and Annual RKCP Values for Estimating Soil Losses on Bare Soil, Straw
Mulched Areas with no Seeding, Permanent Sod, and on Areas Covered with Annual Weeds.

Bare Straw Mulched Permanent 3Weeds | *Weeds

Meadow or Sod This Stand Thick

(Without Seeding) Stand

Rate In Tons 2 Good | Fair | Poor
.50 1.00 150 | 200 | 3.00

JAN 1.28 .45 .23 .13 .08 .04 .01 .13 .26 .46 .20
FEB 128 .45 .23 .13 .08 .04 .01 .13 .26 .46 .20
MAR 2.56 .90 46 .26 15 .08 .03 .26 51 .92 40
APR 3.84 134 .69 .38 .23 A2 .04 .38 77 1.38 .61
MAY 6.40 2.24 115 .64 .38 .19 .06 .64 128 2.30 1.02
JUN 12.80 448 230 128 77 .38 13 128 2.56 4.61 2.05
JUL 12.80 448 230 | 128 77 .38 .13 1.28 2.56 461 2.05
AUG 8.96 3.13 161 .90 .54 27 .09 .90 179 3.23 143
SEP 6.40 2.24 115 .64 .38 .19 .06 .64 128 2.30 1.02
OCT 3.84 134 .69 .38 .23 A2 .04 .38 77 1.38 .61
NOV 2.56 .90 46 .26 .15 .08 .03 .26 51 .92 41
DEC 128 45 .23 13 .08 .04 .01 13 .26 .46 .20
IANNUAL 64.00 | 22.40| 11.50( 6.40| 3.80 1.9 .64 6.40 | 12.80 23.00 10.20

1. Total for 12 consecutive month period.

2. Good Sod — Greater than 80% ground cover or 2,000 Ibs. air dry annual production.

Fair Sod — 40 — 80% ground cover or 1,000 Ibs. air dry annual production.
Poor Sod — 20 — 40% ground cover or 500 Ibs. air dry annual production.

3. Thin Stand of Weeds — 25% canopy of tall weedsor 10% of soil surface covered with short broadl eaf

herbaceous plants. Use on eroded or excavated sites.

Thick Stand of Weeds — 50% canopy of tall weedsand 20% of soil surface covered with short herbaceous

plants. Use on uneroded productive sites.

Note: "C" factorsin tables 2b and 2c of Estimating Soil L oss Resulting From Water and Wind
Erosion in the Midwest, USDA-SCS, Midwest TSC, Lincoln, Nebraska, July, 1973, may also be
used. To obtain annual RKCP values, multiply "C" valuesin tables 2b and 2c by 64. To obtain
RKCP vaues for specific month(s), multiply "C" values by the appropriate monthly values for
Bare Sail in the above table by 2. The monthly valuesin this table are not accumulative. To
compute an RKCP value for atime period of two or more months, the RKCP for each individual
month involved must be added together.




1 Tables 3 — Accumulative RKCP Values for Estimating Monthly and Portions of Annual
Soil Losses for Seeding Permanent or temporary Cover Without Mulch on Bare Soil or with
0.5Tons, 1.0 Tons, 1.5 Tons, and 2.0 Tons of Straw Mulch in Kansas City Urbanizing Areas.

Table 3-a— Seeding Without Mulch on Bare Soil

Date of Ending Date (Last day of month)
Seeding
JAN FEB | MAR | APR | MAY | JUN [ JUL | AUG | SEP | OCT | NOV DEC
(1* of Month)
JAN 13 2.6 51 8.7 12.2 61| 179 18.6 188 | 188 18.8 188
FEB 17.6 13 3.8 7.4 109 147 | 16.7 17.3 175| 175 175 176
MAR 163 | 16.3 26| 61 9.6 135| 154 160| 162 162 16.3 16.3
APR 138 | 138 138 35 7.1 109 | 128 134 136 | 137 138 138
MAY 187 | 187 188 | 188 5.9 129 | 168 181 186 | 187 18.7 18.7
JUN 234| 234 235| 235| 236 118 | 188 | 220| 229 232 233 233
JUL 229 | 230 231 233 233 235| 118 184 219 225 227 228
AUG 159 | 16.0 164 | 16.7 16.9 173 | 174 8.2 130| 151 155 157
SEP 95 99| 107 113 11.7 121 122 12.3 59 80 8.8 9.2
OCT 6.8 7.5 89| 101 110 119 123 124 125 35 5.4 6.1
NOV 4.7 5.9 83| 111 14.6 165| 174 17.7 178 | 178 24 35
DEC 26| 38 6.4 99| 135 17.3| 19.2 198| 200(| 201 20.1 1.3




Table 3-b — Seeding With 0.5 Ton of Straw Mulch

Date of Ending Date (Last day of month)
Seeding
(1 of Month) JAN FEB MAR [ APR | MAY | JUN JUL | AUG | SEP OCT | NOV | DEC
JAN 45 .90 1.80 314 5.38 922 | 11.14| 11.77| 11.96| 12.00( 12.03| 12.04
FEB 11.60 .45 135 2.69 4.93 877 1069 11.32( 1151 1155( 1158 11.39
MAR 11.15| 11.16 .90 224 4.48 832 10.24( 10.87( 11.06( 11.10( 1113 1114
APR 10.33| 10.34| 10.37 134 358 7.42 9.34 997 | 10.16| 10.28| 10.31| 10.32
MAY 1252 | 12.53| 12.56| 12.60 224 672 1056 1190 1235 1247 1250( 1251
JUN 1349| 1353| 1361| 13.65| 13.71 4.48 896 1210 13.06( 13.33| 1342 1345
JUL 10.80 | 10.89( 10.07| 11.19| 11.23| 11.38 4.48 7.62 9.86| 1044| 10.62| 10.71
AUG 7.48 7.67 8.05 8.32 851 8.89 9.02 314 5.38 6.72 7.10 7.29
SEP 511 5.49 6.26 6.84 7.29 7.67 7.80 7.89 224 3.58 4.35 4.73
OCT 314 359 4.49 5.64 6.60 7.50 7.88 7.97 8.03 134 2.24 2.69
NOV 1.80 225 315 4.49 6.73 8.65 9.55 9.82 9.88 9.92 .90 135
DEC .90 135 225 3.59 5.83 967 1159 1222 1241 | 1245| 1248 45
Table 3-¢ — Seeding With 1.0 Ton of Straw Mulch
Date of Ending Date (Last day of month)
Seeding
(1st of Month) JAN | FEB | MAR | APR | MAY | JUN JUL | AUG | SEP [ OCT | NOV | DEC
JAN .23 .46 92| 161 276 | 5.06 6.98 761| 780| 784 7.87 7.88
FEB 7.66 .23 .69 138 253 | 483 6.75 738| 757 761 7.64 7.65
MAR 743 | 744 46| 115 230 ( 4.60 6.52 715 734 7.38 741 7.42
APR 705| 7.06 7.09 .69 184 | 414 6.06 6.69| 6.88| 7.00 7.03 7.04
MAY 771 1.72 775 7.79 115( 345 575 709| 754 7.66 7.69 7.70
JUN 760 764 772 7.76 782 230 4.60 621 717 744 7.52 7.56
JUL 6.00 | 6.09 6.27 | 6.39 6.45| 6.58 2.30 391| 506| 564 5.82 591
AUG 421 | 440 478 | 5.05 524 562 575 161| 276| 345 3.83 4.02
SEP 276 299 345( 4.03 448 | 4.86 4.99 508 115( 184 230 253
OCT 161| 184 230 | 299 395| 485 523 532| 538 .69 115 1.38
NOV 92 115 161 | 230 345| 537 6.27 654 | 660| 6.64 46 .69
DEC .46 .69 115| 184 299 529 721 784 803 807 8.10 .23




Table 3-d — Seeding With 1.5 Ton of Straw Mulch

Date of Ending Date (Last day of month)
Seeding
(1 of Month) JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG| SEP | OCT | NOV | DEC

JAN A3 .26 .52 .90 154 282 410 473| 492 49| 499 5.00
FEB 483 | .13 .39 J7| 141 269| 397| 460| 479| 483 486 4.87
MAR 475| 4.76 .26 64| 128| 256| 384| 447| 466| 470 473 4.74
APR 457 | 458 | 461 .38 102| 230| 358 421| 440 452 455 4.56
MAY 472 | 473 | 476 4.80 .64 192 320| 410| 455 467 4.70 4.71
JUN 453 | 457 465| 469| 475| 128| 256| 346| 4.10| 437 | 445 449
JUL 356 365| 383 3.95 401 | 414 128 218 282 320 338 347
AUG 244 | 257| 283| 310| 329| 367| 380 90| 154| 192 218 231
SEP 154| 167| 193| 231| 276| 314| 327| 336 64| 102( 1.28 141
OoCT 90| 1.03 1.29 1.67 231 321 3.59 368 374 .38 .64 g7
NOV 52| .65 91| 129 193 | 321| 411| 438 444| 448 .26 .39
DEC 26| .39 65| 1.03 167 295| 423| 486| 505| 509| 512 13




Table 3-e — Seeding With 2.0 Ton of Straw Mulch

Date of Ending Date (Last day of month)
Seeding
(1% of Month) JAN | FEB | MAR | APR | MAY | JUN | JUL [ AUG | SEP | OCT | NOV | DEC

JAN .08| .16 31 .54 92| 169| 246| 300| 319| 323| 326 3.27
FEB 3.20 .08 .23 .46 .84 161| 238 292 311 315 3.18 3.19
MAR 312| 313 15 .38 76| 153 230| 284 303| 307| 310 311
APR 305| 306| 309 .23 61| 138| 215| 269| 283| 300| 303 304
MAY 301| 302 305| 309 38| 115( 192| 246| 284| 29| 299 3.00
JUN 266 270 278 2.82 2.88 g7 154 208 246 258 261 2.62
JUL 223 | 231| 246 258| 264| 277 J7| 131 169 192| 207 215
AUG 146 | 154 1.69 192 211 | 249| 262 54 921 115 1.30 133
SEP 92| 100 115| 138 176 | 214| 227| 236 38| .61 .76 .84
OoCT 54 .62 a7 1.00 138 215| 253 262 | 2.68 .23 .38 .46
NOV 31| .39 .54 J7| 115 192 269| 29| 3.02| 306 15 .23
DEC .16 .24 .39 .62 100| 177 254 308 327 331 334 .08

1T o determine RK CP for any time period not in excess of 1 year, find month of seeding in left vertical column
(use month in which first day is nearest seeding date) and read across to appropriate ending month.

Example: To find RKCP value for the first six months of atemporary seeding made on September 1 on

bare soil, read down left column of Table 3ato September and across to February. RKCP for that six
months s 9.90.

To find RKCP value for the first year of a new seeding completed on may 1 with 2.0 tons of mulch,

read down left column of Table 3eto May and acrossto April (12 month period). RKCP for first year
of establishment is 3.09.

Table 4 — Sediment Yield Factor, Y

(Estimated Percent of Soil Lossfrom
Sheet and Rill Erosion Leaving the Site)

Drainage Area Sediment Yield Factor

Acres Y

0—1 1.00

1—-5 .70
5—15 .60
15—60 .50
60—250 40
greater than 250 .30




